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Abstract 

Energy efficiency is seen as a key means to reduce fossil fuel-induced carbon dioxide 
(C02) emissions that contribute to global climate change. This report reviews the role of 
energy efficiency in federal policies to curb C02 emissions. In particular, it discusses targets 
for C02 reductions, projected energy efficiency impacts, strategies for measuring impacts, 
and legislative proposals that would affect support for energy efficiency programs. This 
report will be updated as events warrant. 
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Summary 

Increased energy efficiency is generally thought to be the primary way to reduce 
the nation’s growth in C02 emissions. As result, it occupies a prominent role in 
proposals to curb future emissions. The Clinton Administration’s 1993 Climate 
Change Action Plan (CCAP) sought to stabilize year 2000 emissions at the 1 990 level. 
Global recognition that year 2000 stabilization would not be achieved led to the 1997 
United Nations Framework Convention on Climate Change third conference of parties 
(COP-3) in Kyoto, Japan, where new emission reduction targets were proposed for 
2008-2012. Subsequently, the Clinton Administration’s Climate Change Technology 
Initiative (CCTI) proposed increased energy efficiency research and development 
spending, tax credits, and other policies to promote energy efficiency to curb 
emissions. 

A debate has emerged over estimates of the potential for energy efficiency to 
further slow the growth of C02 emissions. The Department of Energy issued a report 
by five national laboratories entitled Scenarios ofU.S. Carbon Reductions: Potential 
Impacts of Energy Technologies by 2010 and Beyond. Also known as the Five-Lab 
Study, it projects that energy efficiency technology combined with a permit price of 
$50 per ton of carbon could bring 2010 emissions to a level just below the 1990 
stabilization level. The Five-Lab Study projects that energy efficiency could account 
for 50% to 90% of the projected emissions reduction in 2010. This contribution 
would be achieved through an interaction between higher energy costs due to carbon 
permit prices that range up to $50/ton of carbon and a choice of response options that 
include substitution of lower carbon fuels and promotion of more energy efficient 
equipment. 

However, the Energy Information Administration (EIA) issued a critique of the 
Five-Lab Study entitled Impacts of the Kyoto Protocol on U.S. Energy Markets and 
Economic Activity. EIA finds problems with key DOE assumptions about new 
energy-efficient technologies, which include “... increased performance and lower 
costs for new technologies, new [unspecified] government policies that promote 
adoption into the market, and a greater propensity by consumers to buy them than 
they have shown in the past.” EIA further criticizes the Five-Lab Study for assuming 
an aggressive R&D program and a 1 .9% annual economic growth rate, which is 10% 
lower than EIA’ s assumption of a 2.2% rate. Moreover, EIA says the Five-Lab Study 
end-use models likely include some double counting of emission reductions. 

Also, there is a debate over the analysis of actual C02 emission reductions from 
past energy efficiency measures. In this case, methodological issues are at the core 
of disagreements between the General Accounting Office (GAO) and the 
Environmental Protection Agency (EPA) about the best way to assess emission 
savings from EPA’s various energy efficiency programs. 

Federal efforts to curb global climate change through increased energy efficiency 
may be affected by a number of issues being debated by Congress, including program 
appropriations, new tax incentives, and legislation on electricity restructuring. 
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Introduction 

Energy efficiency is increased when an energy conversion device, such as a 
household appliance, automobile engine, or steam turbine, undergoes a technical 
change that enables it to provide the same service (lighting, heating, motor drive) 
while using less energy. 1 Energy efficiency is often viewed as a resource option l ik e 
coal, oil or natural gas. It provides additional economic value by preserving the 
resource base and reducing pollution. 

Energy security, a major driver of federal energy efficiency programs in the past, 
is now somewhat less of an issue. On the other hand, worldwide emphasis on 
environmental problems of air and water pollution and global climate change have 
emerged as important drivers of support for energy efficiency policies and programs. 
Also, energy efficiency is seen as a technology strategy to improve the 
competitiveness of U.S.-made appliances, cars, and other energy-using equipment in 
world markets. The Clinton Administration views energy efficiency as the flagship 
of its energy policy for global climate change and other environmental reasons. 

From 1975 through 1985, high energy prices served as a strong catalyst to 
improved energy efficiency. 2 However, the sharp drop in oil and other energy prices 
that began in 1986 has dampened the impact of prices on energy efficiency 
improvements. 

Federal policies and programs have also made a significant contribution to 
improved energy efficiency. 3 One such program is DOE’s energy efficiency R&D 
program, which employs a “technology-push” strategy. That is, it produces new, 
ever-more efficient technologies that form a basis for new products and services in the 
private sector. In contrast, EPA’s energy star programs employ a “market-pull” 
strategy wherein businesses, institutions, and consumers are encouraged to buy more 
energy-efficient equipment. 



1 A more detailed definition of energy efficiency is available in CRS Issue Brief IB 10020, 
Energy Efficiency: Budget, Climate Change, and Electricity Restructuring Issues. 

2 DOE. Energy Conservation Trends: Understanding the Factors Affecting Energy 
Conservation Gains and Their Implications for Policy Development. 1995. p. 2-3. 

3 Ibid. 
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The role of energy prices and the environmental benefits of energy efficiency 
often lead to a discussion about barriers and market failures. However, the resultant 
debate over the effectiveness of market forces to stimulate energy efficiency and the 
merit of federal policies and programs that support energy efficiency is not the focus 
of this report. 4 Instead, this paper is focused on the projected contribution of energy 
efficiency to reducing C02 emissions 

Energy efficiency is proposed as a cost-effective and reliable means for reducing 
the nation’s growth in C02 emissions due to fossil fuel use. Recognition of that 
potential has led to high expectations for the control of future C02 emissions through 
even more energy efficiency improvements than have occurred through past 
programs, regulation, and price effects. Thus, in arecent context of low energy prices 
and rising fossil fuel use, the Clinton Administration has proposed increased 
government support for energy efficiency programs as its primary initiative to reduce 
emissions of C02 and other “greenhouse gases”that may cause global climate change. 

However, there is a debate over projected estimates of the future potential for 
energy efficiency to curb the growth of C02 emissions through 2010. This paper 
discusses this debate, which is centered on differences between key reports by the 
Department of Energy (DOE) and the Energy Information Administration (EIA). A 
DOE report by five of its research laboratories projects that further gains in energy 
efficiency could be the largest future contributor to C02 emissions reduction. 
However, EIA has criticized the DOE report’s assumptions about the character of 
future energy efficiency measures, economic growth rates, future government R&D 
policies, and market adoption of energy efficiency measures. 

The paper also describes a debate over the analysis of actual C02 emission 
reductions from past energy efficiency measures. In this case, methodological issues 
are at the core of disagreements between the General Accounting Office (GAO) and 
the Environmental Protection Agency (EPA) about the best way to assess emission 
savings from EPA’s various energy efficiency programs. 

Finally, the paper notes that federal efforts to curb global climate change through 
increased energy efficiency may be affected by a number of issues being debated by 
Congress, including program appropriations, new tax incentives, and legislation on 
electricity restructuring. 

Energy Use Impact on Global Climate Change 

Wherever energy efficiency and conservation measures reduce fossil fuel use, 
they will reduce carbon dioxide (C02) emissions, as well as pollutants that contribute 
to water pollution, acid rain, and urban smog. Human activities, particularly burning 
of fossil fuels, have increased atmospheric C02 and other trace gases. 5 If these gases 
continue to accumulate in the atmosphere at current rates, many experts believe global 



4 This topic is discussed in CRS Issue Brief IB 10020, Energy Efficiency: Budget, Climate 
Change, and Electricity Restructuring Issues. 

5 The trace gases include chlorofluorocarbons (CFCs), methane, and nitrous oxide. 




